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GEOLOGICAL WORK IN NORTHEASTERN IOWA. 205 
PRELIMINARY REPORT ON GEOLOGICAL WORK IN NORTH-
EASTERN 
IOWA. 
ARTHUR C. TROWBRIDGE. 
Field work is now being carried on in northeastern Iowa, by field 
classes and graduate students in the Department of Geology in the 
State University of Iowa, under the direction of the writer. The first 
work was done in the summer of 1913, in the driftless area of Allamakee, 
Clayton, and Dubuque counties, by a field class. The most detailed work 
has been done by Mr. A. J. Williams who has written a Master's thesis 
on a small area around Dubuque. The work will be continued during 
the coming summer, and will probably be carried on in following sum-
mers, until the outstanding problems of the region have been solved . 
Perhaps it may then be carried into other parts of the driftless area in 
adjoining states. 
While the field work is being done chiefly for purposes of education 
and technical training for the students, many features previously un-
known, or at least unreported, are coming to light, and it is becoming 
obvious that some facts already known will need elaboration and new 
interpretation. The work of this :first year has served to discover the 
problems, to solve some of them, and to make a start at the solution of 
others, rather than to work out the complete history of the region. It is 
therefore the purpose of this paper to state the outstanding problems, 
and to lay out the lines a.long which their solutions appear to lie, rather 
than to solve them . 
. The region affords abundant material in stratigraphic, structural, 
paleontologic, economic, and physiographic geology. 
Although Calvin and Bain, and Grant and Burchard have left little 
to be done in the way of stratigraphic and structural studies, a few new 
· facts are coming to light along even these lines. For instance, a well-
developed unconformity between the St. Peter and Prairie du Chien for-
mations has been found in Allamakee and Clayton counties, and th~re 
are some evidences of an erosion unconformity between the Maquoketa 
and Niagaran beds farther south. The New Richmond member of the 
Prairie du Chien formation seems to be developed only locally, and it 
now appears unfortunate that the Minnesota classification of that forma-
tion has been followed in Iowa. Evidence of pre-Cambrian rocks under-
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lying the oldest Paleozoic rocks of this part of the state, as shown by 
well records, is piling up. Aside from these few discoveries, little is to 
be expected in the way of new data on stratigraphic and structural 
geology. 
No great attempt has been made to collect fossils from the rocks O·f 
the region, although some collecting has been done. The trilobite zone 
in the St. Lawrence beds around Lansing seems to have been pretty 
well worked out, for few fossils can be found there now. Several new 
species of brachiopods, pelecypods, and gastropods have been taken from 
the Platteville beds near McGregor, but they have not yet been described. 
The famous Graf cut in the lower part of the Maquoketa formation has 
been enlarged and cleared up by railroad work within a year, so that 
a more complete inspection of these highly fossiliferous beds can be 
made. The exposure is being reworked for fossils by Professor A. 0. 
Thomas who has a paper describing his results before this meeting of 
the Academy. 
Iron ore at Waukon; lead and zinc around Dubuque, the sand and 
gravel industry, and agricultural conditions afford the chief problems of 
economic geology. 
A new plant has been built to produce the iron at Waukon, a new 
map of the deposit has been made, and numerous prospect pits have 
been sunk, all of which allow for new work on this interesting deposit. 
Stream-worn pebbles in the deposit and the location of the ore at the 
surace of 2.n old peneplain, together with a crescent or meander shape 
revealed by the new map, seem to indicate that the ore was deposited in 
an oxbow lake or bayou at some time prior to the glacial period. Fossils 
belonging to the Platteville formation found in the lower part of the 
deposit lead to thB conclusion that replacement and secondary enrich-
ment have taken place also. 
The production of lead and zinc is now at a stand-still in Iowa, and 
it is not possible to get into the mines. But f:rom surface work, it is 
clear that there is a tirne relation between the deposition of the ores and 
the erosional history of the district. It seems that the ores could not 
have been deposited until after the Maquoketa shale had been removed 
from above, and that this formation was not penetrated by streams until 
early in the Pleistocene period. If this is so, the ores are Pleistocene or 
Recent in age. 
Sand and gravel production, as an industry, has almost entirely dis-
placed the business of quarrying for building stone. This is due to the 
~act that cement, concrete, brick and mortar have taken the place of 
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building stone for purposes of construction. Practically all the quarries 
are abandoned, but gravel finds a ready sale at $1.00 a cubic yard. The 
sand and gravel come from fl.uvio-glacial deposits in the Mississippi val-
ley and some of its larger tributaries, and their extent in the regio:q. is 
limited. 
Agricultural conditions have been profoundly influenced, if not con-
trolled, by the work of glaciers, by the erosive work of streams, by allu-
vial deposition, by deposition of material by wind, by underground con-
ditions affecting ~ound water, by deforestation, and by other geological 
and physiographic agents and processes. The exact relations of all these 
conditions to land values, crop estimates, and rural social conditions are 
complex, but the work is progressing. It is hoped that in the not far 
distant future a paper may be prepared on the agricultural geology of 
the, region. 
But most of the outstanding problems of the region lie in the realm 
of physiographic geology. At the time when most of the previous field 
work was done, physiography was in its primitive stages as a science, 
and many features which now appear significant to the phys.iographer 
were then overlooked. The physiographic history of the region dates 
back to the end of the Niagaran epoch of the Silurian period. That is, 
over one-half of the history must be worked out by the application of 
physiographic principles, if it is to be worked out at all. 
There are many physiographic problems in the region which must 
eventually be solved, but all of them can be grouped into three sets: 
(1) the problems of the upland plains, (2) the problems of glaciation, 
(3) the problems of dminage. These problems are here stated briefly 
in the order named. 
Two more or less distinct plains, both well above the present stream 
beds, are represented by erosion remnants. While both plains have been 
quite thoroughly dissected by streams, the erosion has not gone so far 
but that the relief and slope of the plains and their relations to the rock 
formations and to present drainage can be ascertained. One of these 
plains, the higher and older one, lies everywhere on the Niagaran and is 
wanting where that formation has been eroded away or where it dips 
beneath the general surface. This has previously been considered as a 
peneplain of Cretaceous age. From the data so far collected, it seems 
rather to be a structural plain formed on the hard Niagaran dolomite. 
This conclusion, however, remains to be corroborated, the age of the 
plain is still problematical whatever its origin, and it must yet be traced 
into other regions and correlated with similar plains there. The lower 
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and younger plain conforms more or less closely to the Galena forma-
tion, although it can be found at different horizons in that formation, and 
it even cuts across and lies in the lower part of the Maquoketa shale. 
This plain persists throughout the region and can doubtless be traced 
across the river into Wisconsin and Illinois and north into Minnesota. 
This plain seems to be a true peneplain, now uplifted and eroded, and 
it has such relations with the oldest glacial drift that it is probably late 
Tertiary or early Pleistocene in age. It is probably to be correlated with 
the plains in Wisconsin, 1vfinnesota, Illinois, and Arkansas, on which lie 
the so-called "high level gravels" which are thought to belong to the 
Lafayette formation. It is with this plain that the iron ore at Waukon 
and the lead and zinc farther south have such relations that when the 
history of the plain is fully known the origin of the ·ores can also be 
worked out in detail. 
Although the region under discussion lies in what has long been known 
as the "Driftless Area", a considerable amount of drift is found in it. 
This drift offers many problems most of which have not yet been worked 
out. Some of the questions to be answered are: How far east did the 
ice go? How much of the drift is fiuvio-glacial, or eolio-glacial, or ice-
berg floated? How many glacial epochs were there~ With what recog-
nized epochs of the glaciaJ period are they to be correlated? What rela-
tions do the areas of drift bear to the topography of the region? How 
much of the present topography was formed prior to the first glacial 
advance? How much was developed between the n~treat of the first 
and the advance of the second ice sheet? Etc.? Etc.? Most of these 
questions cannot now be answered definitely, but data are being gathered 
which will eventually answer them, and some of them are already well 
in hand, The region seem to have been affccteci directly by two old ice 
sheets, probably the Nebraskan and the Kansan, and to have received 
water-borne gravel and sand and wind-blown loeris from the Iowan and 
the VVisconsin glacierK The oldest drift is asso:.iiated in its distribution 
with the Galena peneplain, and the ages of the drift and of the plain 
may be considered to be approximately the same, A large part of the 
present topography seems to have been made during or since the glacial 
period, 
The drainage of the l.'egion is rrnd has been controlled by J\Iississippi 
river, and a study of the history of this stream and its gorge will yield 
rich returns. So far as the region has been studied, there is no trace 
of the existence of Mississippi river prior to the formation of the Galena 
peneplain and the deposition of the oldest glacial drift. If the river did 
exist before that time, either its course did not lie within the region 
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under discussion, or its valley was so shallow and narrow as to have 
left no record. The present gorge seems to have been inaugurated by 
the uplift of the Galena plain, either just before, during, or immediately 
after the first glacial epoch. The gorge was cut to a depth of 600 feet 
or more before the Wisconsin epoch, and was then more than half filled 
by a Wisconsin valley train. Since then the stream has removed some 
of this fill and is at grade 325 feet above its pre-Wisconsin bed. This 
brings up problems of gradient, apparently involving Pleistocene or 
post-Pleistocene changes of level, which have riot yet been completely 
demonstrated. 
No less interesting th.an the history of the Mississippi is the history 
-0f its larger tributaries. The Upper Iowa, Turkey, Yellow, and Little 
Maquoketa rivers carried off glacial waters during at least one or two 
of the earlier glacial epochs, and all of them were ponded during the 
Wisconsin epoch by the building up of the valley of the Mississippi. 
'rhese events caused numerous changes in drainage, some of which 
have already been investigated in the field. The most interesting one 
so far is the case of Couler Valley, near Dubuque, which was cut to a 
depth of about 400 feet by the Little Maquoketa river between Nebraskan 
and Kansan times, was abandoned while the Mississippi river cut 325 
feet lower, became then a place of deposition for fiuvio-glacial drift of 
Wisconsin age, and was again bereft of its stream by piracy, the Little 
Maquoketa having been diverted by a tributary of the Mississippi. 
It is expected that continued work in the region will change existing 
ideas of early Paleozoic history in the state somewhat but not much; 
that it will yield new data and new interpretations concerning the 
economic products and their methods and dates of origin; that it will 
change the Pleistocene paleogeographic map of this part of the United 
States in some minor details; and that by this work much additional 
knowledge of the history of the Mesozoic and Cenozoic eras will be 
brought to light. Especially should a progressive study of the region 
furnish data on Pleistocene history, including the sequence of events, 
the duration of glacial and interglacial epochs, and so forth. As the 
work progresses, other papers will be presented to the Academy, by the 
writer or by his helpers. 
GEOLOGICAL LABORATORY, 
STATE UNIVERSITY OF low.A, IowA CITY. 
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